Hydraulic fracturing stress measurements were made in a 592-m-deep well at Hi Vista, California, 32 km from the San Andreas fault in the western Mojave Desert. The relative magnitudes of the horizontal principal stresses and the calculated overburden stress indicate that the stress regime at this site is transitional between thrust faulting and strike-slip faulting. The azimuths of the induced hydraulic fractures at Hi Vista exhibit considerable scatter, and •'he indicated direction of the maximum horizontal principal stress ranges from north-northeast to northwest. The measured magnitudes of the horizontal principal stresses and the horizontal deviatoric stress in this well are less than or equal to those measured in a nearby well of comparable depth 4 km from the San Andreas fault. This result contrasts with the increase in these stress components with distance from the San Andreas fault that was observed in a shallower borehole profile in the same area. Marked fluctuations in both stress magnitudes and orientations with depth in the Hi Vista well, however, may result from a localized perturbation to the regional stress regime. No correlation was found to exist in this well between stress magnitudes and either P wave velocities or natural fracture densities, although the low stresses measured at a depth of about 540 m may reflect proximity to an intensely fractured and permeable zone at the bottom of the well.
When the least principal stress is vertical, however, the hydraulic fracture should rotate into the horizontal plane as it propagates away from the borehole [see Warren and Smith, 1985] . The latter phenomenon is indicated by tests in which the long-term shut-in pressure approaches S•, [Zoback et al., 1977 or, if the horizontal segment of the hydraulic fracture propagates back into the borehole, both the pumping and instantaneous shut-in pressures dramatically decrease [Haimson and Fairhurst, 1970; Haimson, 1982] . Alternatively, although the use of inflatable packers is thought to favor the formation of axial fractures [e.g., Haimson and Fairhurst, 1970] , horizontal hydrofracs have been observed to initiate at the borehole when S t, < Sh, apparently due to the pressurization of preexisting horizontal flaws [Evans et al., 1988a] or bedding planes [Haimson, 1982] .
The magnitude of S• is determined from the stable instantaneous shut-in pressure (ISIP) attained in later pressurization cycles (Figure 2 ). In the manner of Gronseth and Kry [1983] , the ISIP is defined as the pressure at which the pressure-time curve departs from an initial linear pressure drop immediately after the cessation of pumping (see Figure A1 in the appendix 
DETERMINED STRESSES
The hydraulic fracturing tests at Hi Vista are discussed at length in the appendix, and the results summarized in Table 1 
CONCLUSIONS
Hydraulic fracturing stress measurements were conducted in a 0.6-km-deep well at Hi Vista, California, 32 km from the San Andreas fault in the western Mojave Desert. The relative magnitudes of the horizontal principal stresses and the calculated overburden stress indicate a stress regime that is transitional between thrust faulting and strike-slip faulting at this site. Although the azimuths of these hydraulic fractures span a 63 ø range, they indicate a northwest to north-northeast direction for the maximum horizontal compressive stress at Hi Vista.
Comparison of these results with stress measurements made in a 0.9-km-deep well at a distance of 4 km from the San Andreas fault in this region indicates that at similar depths in both wells the magnitudes of the minimum and maximum horizontal principal stresses and the horizontal deviatoric stress either remain constant or decrease with distance from the San Andreas fault. This is in marked contrast to the results from a nearby profile of shallower stress measurements, in which these stress components increase with distance from the San Andreas fault. Two zones exhibiting unusually low levels of deviatoric stress in the Hi Vista well, however, may indicate a perturbation to the regional stress field at this site. This perturbation may result from factors such as inelastic material behavior or heterogeneities in elastic compliance near the borehole. Impression packer results and packer bypass. Two hydraulic fracture impressions were taken in the Hi Vista well in 1981, using impression packers (manufactured by Lynes, Inc.) which were 14.3 cm in diameter and 1.3 m long' four additional impressions were taken in 1987 using impression packers (manufactured by TAM International) which were 2.7 m long and either 12.9 or 14.6 cm in diameter. Impression packer orientations were determined using a downhole compass both before and after impressions were taken. Impression and straddle packer depths were determined using a mechanical depth counter on the logging cable winch and are given relative to ground level. From comparison of features on borehole televiewer logs run in both years and the repeatability of wireline depth checks during a test, we estimate the relocation accuracy for the impressions at Hi Vista (i.e., the accuracy with which a depth occupied in 1981 Figures 5b and 5d) , although coverage of the straddle packer seals by the impression rubber is insufficient to demonstrate unequivocally that bypass has occurred. If bypass did occur, however, the slow pressure decays following shut-in and the similarity of these shut-in decay curves between cycles ( Figure A1 ) suggest that the resulting leak rates are small. In this regard, Evans et al. [1988b] describe a number of hydraulic fracturing tests in shale for which'packer bypass was indicated and note that this did not appear to have a significant effect upon the determined ISIPs.
Comparing stress data from all wells in the western

Discussion of Individual Tests
The surface pressure and flow records are presented in Figure A1 ; expanded versions of these records ( MPa above the final ISIP. The S n azimuth at this depth was rated "good" rather than "excellent" because of the low horizontal stress difference (S n -Sh) determined from this test.
Test at 323 m (G). Both Pro (Figure 3 ) and the ISIP (Figure 2) were stable. The rapid pressure decay during shut-in on cycles 1 and 2 ( Figure A1 ) was due to a leak at the wellhead, which was repaired prior to cycle 3. The pressure step at the very beginning of cycle 1 (Figures 3 and A1) indicates air in the system and illustrates the viscous pressure losses in the hose between the surface pressure transducer and the wellhead. The pronounced curvature prior to breakdown on cycle 1 resulted from pump deceleration at high pressure (Figures 3 and A1) . Although the final ISIP was only 8% greater than the calculated S t, at this depth (Figures 2 and A1) , only highangle fractures were seen on the impression packer obtained. Furthermore, the relative stability of the ISIP, the absence of inflections in the variable flow rate pumping test at the end of cycle 5 (over the range 11.4-9.5 MPa), and the small (0.13 MPa) pressure difference between the final pumping pressure and the ISIP in cycle 5 suggests that the measured ISIP does not reflect the normal stress on a hydrofrac that has rotated into the horizontal plane near the borehole. Although several subvertical hairline fractures were seen on the impression packer from this test, the S n azimuth quoted for this depth is of relatively low quality (Table 1) 
